Distribution of vegetation on Maya ruins and its relation-
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COMPENDIO

Se realizé wi andlisis coamtitative de la vegetacidn forestal en el asentamiento
antigno maya de Lamanai (circa 300AC- 1640 AD) para determinar la relacicn eutre
la vegetacién existente y las ruinas mayores y menores Se determinaron cinco arocia-
ciones Shore Line, Cobane Ridge, High Bush, Bajo, y Ruin La asociacién Ruin,
doniinada per Brosimum alicastrum, Protium copal, Talicia oliviformis y Pimenta
dioica, eia snica Los artaales descendiemtes de los mayas consideran la psesencia de
Cobune como nn indicador de buena tivvia pava sus milpas Los andlisis de suelos
indican gue las arociaciones Cobnne Ridge y Bajo podvian ser apropiadar para la agri-
caltnra. Una muestva de taladvo del sedinento de wn lago ceveano reveld gne las quemas
eran conuies en tempos lejanos Dos capas (95 y 280 cm) contenian grandes canti-

dades de fragmentos vegelales carbonizados.

Intvodnction

excavation at Lamanai, a Maya settlement conside-

red to have been in wse for 1900 years or mote
(cieca 300 BC - AD 1640) and up to the present day
on a limited scale. As a background environmental
report to complement the archaeological mapping, a
vegetation study was initiated in 1976 In addition it
was seen as a means of identifying arcas of piobable
domestic occupancy not revealed by surface features.
The aim of the vegetation analysis was to identify the
dominant communities, and to determine what relation-
ship, if any, there was between the extant vegetation and
the major and minor ruins being excavated

I N 1974 the Royal Ontario Museam commenced

Several recent papers (8, 13) on Maya sites in Cen-
trai America have suggested that an efficient land-use
program would have been necessary to suppott the
large settlement population Regardiess of whether
sites were established on natural waterways or not, water
would have been a necessity of life The pattern of mean
annual rainfall for the Maya area of Belize results
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in a fairly well-marked dry season of 3-4 months Be-
cause food stosage would have been difficult, it no im-
possible, food production would have had to be con-
tinuous In both upland and lowland regions abandoned
terraces and irrigation canals have been identified in
northern Belize, Dept. of Peten, Guatemala, Campeche
and Quintana Roo States, México

Ower {14) holds that the extent of Maya settlement
in Belize coincided strictly with the extent of calcareous
soils. He further suggests that the lands surrounding
knowa centres of occupancy have at some remote time
been under cuitivation and that they are now been
occupied by secondary and not primary forest. Lundell
(10) and Bartlett (2) have observed a number of the
same tree species present on every Maya ruin of the
southern culture they had visited They further sugget
such trees were cultivated for shade and food

The fact that this region of lowland Central Ame-
rica supported a lagge population in the past means that
any informatioa concerning ancient land-use is of prac-
tical importance. The existence today of & closed forest
system would imply the region is not unproductive and
therefore capable of producing agricultural crops again
if present day environmental conditions are enderstood
and wise agricultural methods followed
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Study area

The northern part of Belize is physiographically a
part of the Yucatan Peninsula and is a heavily karsted
limestone plateau of Cretaceous age. Lamanai is Jocated
in the north east sector of this plateau on the west
shore of the New River Lagoon at its entry into the
New River (Figure 1). Both the river and the lagoen
are controlled at this point by a small fault scarp with
Lamanai being on the dip slope The lagoon is main-
tained largely by groundwater flow and has 2 relatively
high sediment and mineral load. Erosion of the limes-
tone scarp results in 2 high CaC0, deposition

The site is underlain by a creamy pink, moderately
hard, amorphous limestone Soils in the area are those
of the Yaxa group (20) being grey-brown clays. Yaxa
shows the development of: a normal seil type on neacly
level topography, a shallow gravelly coil on undulating
land, a deep melanized soil under Cohune forest, and
a mottled clay in bajos (areas of impeded drainage)

The vegetation is classified according to Wright
{20) as, broadleaf decidous forest and is included in
the lowland, dry tropical zone. According to Beard's
{3) classification of tropical forest, Tamanai falls within
the zone of semi-evergreen seasonal forest The forests
have been almost completely exploited for their mahog-
any and even to the present day the area supports chift-
ing agriculture.

The area receives approximately 1480 mm of rain-
fall annuatly, based on the ten year average for Orange
Walk twenty miles to the northeast A distinct dry
season occurs from Januaty to May Temperatures in
Belize range from 18 - 35°C with a mean annual tem-
perature of 27°C. One Fuess hygrothermograph was
maintained at the site from late May to mid July,
during the latter part of the dry season and beginning
of the wet season. Mean temperature for the period
was 28°C. Relative humidity was high, with 100%
recorded every day but two. Precipitation was measured
using a standard rain gauge. Total received was 580 mm.
During the 56 day period there were 24 days without
rain resulting in an average of 180 mm/day for the 32
days with rain

Methods

Four community types were initially identified from
air photographs of the site and surronding forest, and
verified in the field. A fifth type, Pine Ridge, to the
north east of the site was also included in the analysis.

For archeological purposes the site was divided
into 500 m* quadrats covering an area of 6 km® Lines
were cleared by hand, surveyed and staked. Survey lines
were used as starting points for all transects except
those on the ruins and Pine Ridge Line transects of
contiguous 10 X 10 m? quadrats were placed in repre-
sentative examples of identifiable community types Ve-
getation on the ruini (tops and sides) was sampled
in a similar manner
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Fig 1 —Wegetaiion of the Maya rwing at Lamanai, Belize

Within each quadrat the presence of all tree species
and their basal area at breast height and all sapling
(dbh <« 12sq in) were recorded. Ground vegetation
was sampled using five 1 m* quadrats that were placed
at the same points in each 10 X 10 m? quadrat. Re-
presentative samples of all species were collected for
later positive identification, '

Quantitative data on tree composition were sum-
marized for each transect. Relative frequency, relative
density and relative dominance were determined and
their values for each species were summed to provide
importance values, which for all trees in the transect
totalled 300. Relative frequency and relative density
were determined and summed for all sapling and seed-
lings. True density of trees, basal area and saplings per
hectare were also calculated

Tran:ect data analyses have been accomplished using
the calculation of a correlation coefficient to determine
the relationship between transects (communities). All
species, including those occurring in only one transect,
were used Such rare species can coniribute information
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about overall variation if the vegetation is markedly
heterogeneous (1),

Transect data were ordinated by principal compo-
nent analysis (Statistical Package for Social Sciences
{SPSS), Carleton University) Variables were trans-
formed into a new set of component variables that were
orthogonal (uncorrelated) to each other The first axis
lies through the spatial cluster of points (transects) in
such a direction that it covers the maximum amount of
variation within a cluster, Subsequent axes are similarly
oriented with respect to decreasing residual variation

Five soil samples were taken for chemical and phi-
sical analysis Soil moisture content was determined from
samples of known weight that were oven dried (60°C
for 24 hr) and reweighed. Percent coarse material was
caleulated from the weight of soil from a known
quantity that would not pass through a 2 mm sieve Tex-
tural analysis was completed using the hydrometer
technique (4) Total N was determined by micro-
Kjeldahl technigue; available phosphorus colourmetri-
cally and exchangeable cations (Ca, Mg, K, Na) by
atomic absorption spectrophotometer Cation exchange
capacity (CEC) was determined using techniques des-
cribed by Jackson (9)

Plant identifications were verified by the Missouri
Botanical Garden, St Lous, Missouri and 2 representa-
tive of every cpecies deposited in their Herbarium

Results and Discussion

Presented in Table 1 are the importance values for
the 100 trees present in one of more of the transects
sampled. The high diversity and low species predomi-
nance for the Lamanai area is typical for the tropics
(16) In spite of the general low representation of
species within any one quadrat, due to species richness,
local concentrations of species do occur

Only five species were present in more than fifty
percent of the transects sampled while approximately
forty percent were present in only one quadrat Except
for the Pine Ridge transects, 21 and 22, the importance
values of the dominant never exceeded 155 and were
as low as 38

The ordination of the 22 transects (Figure 2) re-
veals six associations, Shore Line, Cohune Ridge, Bajo,
High Bush, Ruin and Pine Ridge, with a dizectional
change in the vegetational composition from natural
forest to ruin forest The natusal forest shows a strong
progression toward the origins of axis 1 while the ruin
vegetation shows a divergent trend along axis 2. The
occurrence of the Pine Ridge with the Shoreline,
Cohune Ridge and Bajo as:ociations is recognized as an
anomaly. With additional stands sampled and by a three
dimensional ordination model it is expected that the
four associations will be more clearly identified.

Shoreline

The Shoreline association which 15 subjected to
seasonal flooding is dominated by Bucida bucerasr Actual
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Fig 2 ~—Ordipation of the 22 framsccts showing the six plant arso-
crttorns

width of the as:ociation would appear to be related to
the level of high water at the end of the rainy season
Individuals of B. buaceras often project over the water
even at the lowest level Fallen trees give rise to many
new shoots which can reach tree size. Ficas spp #re not
common; however, when present they are generally
large Epiphytes and vines cover the trees so that from
the water the shoreline appears to be an impenetrable
mass of vegetation. However, within the community the
ground is relatively clean due to the annual flooding and
deposition of sediments.

Another common shoreline tree is Pachiva agnatica
The large fruits confain seeds which can germinate
when floating and quickly establish in the shoreline mud

Adjacent to the Shoreline association are puge stands
of Buaciris major, near the limit of hight water In the
analysis Bactris whick did not reach tree size was inclu-
ded in the shrub layer of the shoreline association

Cobune Ridge

The Cohune Ridge association is not as extensive in
areal coverage toward the nosth end of the New River
lagoon as it is at the south end. A number of stands
of pure Oibignya cobune are present in the Lamanai
area In tuch cases the trees are tall with wide spreading
crowns Canopy is almost completely closed resulting
in a very sparse ground flora with Orbignya seedlings
and saplings as virtually the only ones able to establish
and survive Within such stands the understory is open
and has a cathedral-like quality. While the two stands
sampled were dominated by O. cobune there were several
other species that attained canopy height They include:
Swietenta macrophylla, Spondias mombin, Guazuma il-
mifolia and Enterelobinm cyclocarpum
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Table 1 —Importance values for all trees in the twenty-two stands sampled

Species Stands SC:(::: SE]‘:::?
L2 03 705 6 13 ST018 112 i 917 13 1619 20 22 21 rwnce OO
Andita inermis 3 1
Borreira verticillata 29 1
Calophyllum brasiliense 30 1
Pachira aquatica 66 H
Bucida buceras 110 27 G 3 1
Ficus sp 33 3 42 18 4 1
Acacia collinsii 5 2 7 8 6 2 4 7
Coccolaba belizensis 10 18 19 10 2209 42 13 6 d 4 1%
Nectandea sp. 5 7 G 5l 14 S0 6 912 7 2 11 1
Bursera simaruba 6 2 4 U 2 3 2537 9 16 11
Crataeva tapia 7 3 2 7 4
Leucaena guatemalensis b 7 3 3
Hirtalla paniculata 2 2 2 3
Aspidesperma megalocarpon 5 3 2 3
Guettarda combeii 10 7 2
Swietenia macrophylla 51 31 17 3 1
Metopium brownei 2 5 2
Simaroubz glauca 15 8 6 g 5 15 2 7
Casearia sp. 20 8 I 35 4
'l‘r_Ophis raCemosa 6 21 15 5 2 18 2 5
Erythroxylon affine G 25 2 9 6
Parmentiera aculeata 2 411 2 1819 4 2 8
Guettarda elliptica 2 11 1 i 2 4 1l 2 8
Guaruma uimifolia 7 21 if 65 110 88 21 24 68 23 9 8 12 5
Spondias moembin 15032 15 17 26 2620 26 23 25 42 33 52 9 {0 12 16 1
Crysophila argentea il 25 2 11 38 35 715 o9 2 5 12 1
Simira salvadorensis 14 22 12 2 17 14 15 3 o013 512 9 13
Guatteria amplifolia 2 8 3 3 4 24 29 7
Unidentifiable {077) 4 217 6 2 827 12 8
Sabal mauritiiformis G 7 2 2 43 10 16 1t 14 g
Pimenta dioica A 6 12 2 7 9 17 17 7 9
Pouteria durlandii 24 G i t 2 4 17 2 6 9 10
Brosimum alicastrum 4 19 9 21 6 79 37 <9 28 9 2
Liana 1% 7 2
Pouteriz amygdalina 10 26 2
Swartzia cubensis 7 4 2 5 4 5
Orbignya cohune 130 155 4 3 33 9 16 3 8 2
Interolobium cyclocarpum 24 1181 24 10 4 5
Cupania belizensis 7 5 2 3
Ehretia tinifolia 14 4 5 3 2 5
Inidentifiable (075) 8 & 5 3
Cordia sp, {?) 4 4 2
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Table 1. (continuation).
i s g
P2 3 L7 3% & 13 8510181112 14 917 15 16 19 20 22 21 rrente nants
Trichiliz hirta 29 10 22 32 14 2 510 8
Guarea sp. 3 2 2 53 4
Sapindus saponaria 13 30 g 7 1 5
Lonchocarpus guatemalensis B! 1 716 8 4 8 9 8 i 9
Chlorophora tinctoria 5 7 4 3 2 5 G
Trichilia havanensis S13 15 5 8 35 3 5 2 & 5 12
Pithecolobivm sp. i 4 7 8 6 5
Dalechampia seandens -{ 1
Alseis yucatanensis 10 1
Cassia grandis 12 1
Ceiba pentandra b i 13 3 1
Lonchacarpus castilloi 7 12 12 4 4
Vitex gaumeri i 4 3 10 4
Scbastiania pavoniana 6 9 5 G 9 3 G
Stemmadenia donnell-smithii 37 2% &6 28 53 36 39 55 3 25 10
Cedrefa mexicana 13 8 22 P73 7 2
Guarea ghbra 12 12 510 6 4 & 7
Castilla elastica 20 12 2 i5 35 8 25 41 26 10 1
Dendropanax arhoreus 15 ! 3 2 3
Dipholis durifolia 7 6 2
Talisia oliviformis 10 i G 2 GO 2 16 15 31 g 1
Heisteria sp. 3 37 31 19 G113 5 1
Citrus sp. 2 1
Pouterin mammosa 12 1
Pouteria campezhiana 3 4 4 9 7 3
Ficus aff, lapathifolia ] 3031217 1% G
Callicarpa acuminata 5 i
Croton schicdeanus 5 i
Sweetia panamensis i i
Gymaathes lucida 31 310 3
Cracea tp. 4 1
Achras zapota 6 i
Sapindaceae 6 1
Cecropia sp, 3 13 2
Aorus sp. 15 2
Allophylus campotostachys 11 84 2
Curtella americana 45 1
Acoclorrahplie wrightii 255 i 1
Pinus caribaca 360 1 1
Total Species 10030 12 14 2023 29 17 18 26 28 16 29 17 21 52 29 25 191G 2 1

N* trees/hectare

00 780 570 120 620 600 590 750 400 975 600 9 61 S60 560 750 GI0 755 790 &40 970 1o 20
Unknown species leaves and/or Howers unobtainable (specics NY/Stand N*/IV)
501 2( 2) 503 3{13)}) 505 412} 515 4(12) 410 7(8) 507 8{5)
502 3(19) 564 3( 7) 315 4(12) a1y 7( 7) 506 7(8) 508 8{5)

509 12( 3)
510 14(10)

51115
512 15

(2)
(2)

513 19(8)
084 14(8)

089 14(6)
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Whetever cohune dominates, a large amount of
litter is produced, especially arcund the bases of indi-
vidual trunks. During the tainy seacon snakes are abun-
dant in the raised, drier mounds of litter. Drainage
within such stands is moderate to good, however the
fertility reserve and moisture retaining capacity give this
sail great value (20)

Local farmers view the occurrence of the Cohune
as an indication of good land for their milpa operations
To the ancient Maya it was probably a simila: indicator
as well as cource of oil for cooking and lighting

Ruin

Lamanai is dominated by seven major structures or
pyramids, the tatlest being 26 meters. A lurge number
of lesser, but nevertheless scbstantial structures are also
present and together occupy an area of approximately
500 m? and constitute the center of the site Within
the surrounding forest (3 km®) are many small struc-
tures, no moere than several meters high

Architectural preservation is generally poor and the
pyramids and lesser structures are covered with limestone
rubble. At the base of each pyramid is a large amount
of unconsolidated rubble.

The vegetation on the ruins majos forms a charac-
teristic association that is readily distinguished from the
surrounding forest. Brosimaum alicastiseny, Protinm copal,
Lalitia aliviformis and Pimenia dioica are common
trees and Diopholis salicifolia and Gratterta anplifolia
common saplings. Their occurrence in the surrounding
forest is also an indicator of small structures many of
which ate covered with a thick layer of litter Epiphytic
aroids, bromeliads and cacti are common on the ruins,
but there are considerably fewer lianas than in the sur-
rounding forest.

Bartlett {2) recognized a separate rin association,
Higuneral de las Ruipas, in British Honduras and the
Peten However, other than a number of epiphytes, no
trees present at Lamanai were included in Bartlett's
species list The occurrence of Brosinunm alicastrum on
every ruin Maya was noted by Lundell (11) and was
thought to have been cultivated for fruit and shade

As expected soil development on the ruins is mi-
nimal and surface roots are everywhere evident The
litter and humus horizons combined rarely exceed 13
cm in thickness and overlie a limestone rock base
(pyramid). Roots have penetrated into the structures
sesulting in their external destruction. During the rainy
season the soils tend to dey very rapidly between
downpours The ruin association js pasticulatly attractive
decause it is open (sparse underbush}, dry and cool
since it is raised above the sutrounding jungle

Several very large dead Achras zapola were present
on the summits of two pyramids Fvidence of chicle
harvesting was observed.

High Bush

High Bush encompases all forest that is not Shote-
line, Cohune Ridge, Ruin, or Bajo astociation The as-
sociation is very diverse, with no one species attaining
an importance vaiue greater than 110 A number of

species occur frequently They include; Guraznmea whmi
folia, Spondiar piombing Stemmadenia donnell-smithii,
Nectandra sp, Coccoloba belizensis and Ficny spp

The upper canopy is not always closed or even, and
it is rarely higher than 25 m. However, occasional trees
ate higher such as Baterolobinn cyclocarpuni, one which
was estimated to be 36 m high with a circunference
of 6.1 m. The ground cover is abundant, well shaded
but not impenetrable and includes many Ciyosophila
argented, Piper amalpo and Orbignya cobune saplings.
Lianas are also abundant.

With further stady the High Bush could be divided
into a number of discrete associations. Almost pure
stands of tree (Gurazwma wlmifolia) were observed in
sofe areds

The infiuence of topography should be noted Near
the lagoon the land is sloping and rocky and relatively
dry, but level further inland and more moist Cedrela
wexicana 15 more common in the former area, Swierenia
maciepbylla in the latter. Another factor that must
be taken into account is the effect of distutbance. Much
of the area around the church and abandoned sugar
mill (Figure 1) was pasture fifty years ago while other
areas to the west of the lagoon may have remained
relatively intact since the collapse of the Maya civili-
zation. Recent logging operations by the Belize Estate
and Produce Company and Loskot Brothers have culled
the best of the mahogany, Santa Matia and Cedar in
the area The association does not resemble any of the
assemblages considered by Weight (20) to ocaur in the
areas Centuries of selective cutting may have favoured
Spoudias mombin, Guazuma wlnifolia and Stemmadenia
deomnell-surithii which are not cat for lumber.

Bajo

To the notthwest of the site is a large bajo o
wooded swamp which is covered by water during the
rainy season but dries out during the dry season Bajo
vegetation is distinct and can best be described as an
impenetrable thicket where a machete is more important
than a note book The canopy is low rarely higher than
15 m although the occasional large tree (Spondias
mombin, Swietenia macrophylla and Sweetia panamen;is)
does emerge over the general canopy level

The thick underbush is characterized by spine or
thomn covered species such as; Bactrir major, Crysophyla
ar gented and Pisonia aculeata and Aechmea magdelanae
The latter species is 2 good indicator of bajo

A greater number of saplings and vines are present
in the Bajo than any other aszociation. The low number
of species, 18, that attain tree size can probably be attri-
buted to the dense underbush. The ground 1s in con-
tinuous shade, and competition for light and nutrieats
must be considerable Trees would have to be shade
tolerant for a number of years before they were able
to emerge from the dense underbush.

Soil in the bajo sampled was classified as Yaxa
mottled clay. A thin organic litter layer overlies a black
clay, highly organic [ayer to 2 depth of 20 em The
clay is plastic and slightly mottled, The limestone base
of the arga is reflected in the near reatral condition of
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the humus layer - pH 68 The highest percent moisture
content of all the sites sampled was in the bajo - 31 6
and reflects the high water-retaining capabilities of the
soil

A preat deal of controverzy on the ancient use of the
bajos by the Maya is to be found in the anthropological
literature (6, 7, 8, 17) At prezent the bajos are used
only for limited rice production by the local Maya
farmers because of their [looded conditions during
most of the year and their hard baked sueface in the
dry season. Infra-red air photography will be used in
1977 during the rainy season to determine the presence
or absence of an irrigation system at Lamanai. Recent
studies by Matheny (13) in Campeche, Mexico, have
shown that such structures are deteciable by tach photo-
graphy, and have placed a new emphasis on Maya agri-
cultural practices.

Pine Ridyge

The sparse vegetation of the savanna or pine ridge
is in sharp contrast to the lush growth of the other
associations The transition from bajo or high bush te
pine ridge can be quite abrupt and stems from a
change in soils founded on a limestone base to ones
formed on silicaceous material (3). Consequently pine
ridge soils are sandy, slightly acidic and depauperate
(Table 2) Water drains quickly from them and oaly

xerophytic species survive. For the most part, the pine
ridge is an open grass land, where sedges, members
of the Cyperaceae, and many species of wild flowers
form the ground cover Pine is the dominant tree, but
occurs at very low frequency (two trees per 1000 m? is
typical) Cresentia cujete, Cmatella apievicana and Br-
sonima crassifolia are common species that reach tree
size. These and several other species form a sparse
shrub layer In low areas or depressions, where water
tends to collect in the wet season, the smail pimenta
palm, Acoelonibaphe wiightii, forms pure stands As in
ather areas of Belize (18, 19) the grasslands of the
pine ridge at Lamanai are encouraged by the local peaple
who annually bura the area, killing many of the smaller
shrubs and tree seedlings This practice is undertaken
at the end of the dry season (May) It is thought to
provide better grazing [and for deer and brocket, which
are hunted, as well as domestic cattle which are allowed
to range freely in this area.

Seils

Chemical analyses of five soils (humus layer only)
presented in Table 2 clearly indicate the intensity of
biclogical circalation in the different assaciations Per-
cent ozganic matter is low, less than 18, in afl samples
Plant debris is rapidly reduced and elements are taken

Table 2 —Summary of soil chemical and physical analyses for the A horizon at Lamanai, Belize

Colhunc Baio High Ruins P.inc
Ridge Busk Ridge
Seil moisture content
ot water of total wt 237 355 168 240 250
pH 72 6.8 69 G6 605
Eschangeabie Cations
ppm {1 g/10G0 ml)
Ca 143 ¢ 200 2i50 2400 e
Mg i) 80 qo 65 100
Na 20 03 0.3 01 G35
K 9 23 17 18 ¢.8
Mn 01 {92 3 03 g2
P (available} 125 01 125 026 008
Cation Exchange Capacity 1250 900 2100 210 0 70
¢ Nitrogen 023 028 0115 0275 0086
e Organic Marter £5 05 17 4 9 6 1379 356
Sand ¢} 43 33 28 3 15
Sit ¢ 15 11 30 34 18
Clay 42 36 2 32 37
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up again ot lost to leaching. Ca and K predominate
among the macronutrients. The neutral conditions of
the soil is indicative of the [imestone base that underlies
the region

Trom an agricultural standpoint the Cohune Ridge
and High Buch age the most favoutable. The fine:
textures of these modetately drained soils carry more
clay and thetefore the cation exchange capacities ate
higher. The higher orgaric matter in the Bajo and lower
cation values indicate the impeded drainage conditions
and therefore a slower rate of decomposition. The almost
continuous and therefore a slower rate of decomposition
The almost continuous breakdown of organic matter
and movement through the soil resalts in a high base
saturation as indicated by the high pH values

The Pine Ridge soils, being loamy sand, are low
in collodial clays and deficient in humus Agriculturally
such soils have both low fertility and certain physical
drawbacks.

Canclusions

The plant associations studied at Lamanai, white re-
flecting the drastic activities of the lumber companies,
do not differ to any great extent from those that not have
been exploited fasther to the west. The Ruin association
can be considered unique; however, natural limestone
outcrops need to be studied to determine if they sup-
port a similar or different plant association.

Thete ate a large number of economically important
species in the atea, although no groves or orchards
were found Such important species could have been
cuftivated by the ancient Mayz Our modern ethnobo-
tanical study has identified thirty species that are used
today and probably were used in the past

Lundell (12) suggested that the Maya cleated and
cultivated an ever increasing amount of land in the
vicinity of their settlement: The effect that such prac-
tices had on changing the species composition, ferti-
lity and topography of the area Is controversial (6)

Archeological evidence suggests that 6800 people
could have been recident at Lamanal at any one fime
{ Pendergast, personal communication). Recent excava-
tions west of Orange Walk (20 miles N.E. of Lamanai)
have exposed a ridged-field system of cultivation which
may have been used by the people of Lamanai as well

In recent years the Maya have been returning to
the ater with the resdlt that milpas, in various stages
of succession, are incteasing in number The success of
the milperos is in part due to the general fertility of
the land, which might be one reason why the ancient
Maya originally established the site.

A three metre coze taken from an almost closed lake
system southwest of the site was taken for analysis and
14C dating in 1976, Initial analysis of the cores shows
that between 95-100 and 260-300 c¢m a high percentage
of carbonized plant fragments were deposited The
occurrence of such material indicates that burning was
& common practice in ancient times Corn pollen occurs
throughout the core but not in any appreciable amouat.
Positive poilen determination has been difficuit due to

the lack of a good pollen teference coliection of forest,
wetland and agricultural species In 1977 a reference
collection will be made and more core taken A more
detailed pollen study and possible identification of an
irrigation system should give informsation regarding an-
cient land-use practices that can be correlated with the
distribution of extant vegetation both on the ruins and
surrounding area of occupation

The data presented above and those from future
pollen and irrigation studies can be of value relative
to an understanding of present day conditions and as-
piratiens viz agricultural production Palacio (15) con-
cluded in his review of anthropology in Belize: "He
{(the researcher) should plan his study, not in the
abstract atmosphere of university departaments, but in
terms of the needs of the people of the location’". IF we
can meld the knowledge of ancient land-use with that
aof present day needs wealthy countries will go a long
way to making a positive contribution to the needs of
the people in the Thied World Tt is hoped that the
information presented and to be presented will be of
valie to the Ministey of Agriculture and Lands in Belize
in light of their decision to open the area to organized
settlement; and their desire to pursue a sedentary agri-
cultuzal policy as opposed to the present slash and buen
operation.

Swmmary

A quantitative analysis of forest vegetation at the
ancient Maya settlement of Lamanai (ca 300BC - AD
1640) was undertaken to determine the relationship bet-
ween extant vegetation and the major and minor fuins,
Five associations weee distinguished: Shore Line, Co-
hune Ridge, High Bush, Bajo and Buin. The Ruin
association, dominated by Brosimum alicattinm, Pro-
tinm copal, Talisia oliviformis and Pinenta dicica, was
unique Present day Maya residents view the occutrence
of Cohune as an indicator of good land for their milpa
operations. Soil analyses indicate that the Cohune Ridge
and Bajo associations would be suitable for agriculture
A sediment core taken from a neatby lake revealed that
burning was common in ancient times. Two layers (95
and 28¢ cm) contained large amounts of carbonized
plant fragments
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La primera edicidn de este libro contribuyd a des-
truir el mito de que la nomenclatura bioldgica, con todos
sus intrincamientos, era del dominio privado de unos
pocos especialistas iluminados. Mediante su enfoque
directo y su estilo licido, el autor presentd las com-
plejidades legalisticas de los varios Codigos de nomen-
clatura en una manera tal que los hizo ficilmente com-
prensibles y aplicables por bidlogos de todos los niveles
de experiencia, desde el estudiante al taxénomo profe-
sional. Los cddigos oficiales son documentos imponen-
tes y dificiles de usar sin adiestramiento o guia espe-
ciales Principalmente por estas razones, la Systematics
Association auspicié la produccién de unz guia sencilla
de los principios de In nomenclatura y de las dispo-
siciones de los varios cddigos.

El primer capitulo que resume el contexto general de
fa sistemdtica, sigue siendo una de las exposiciones mis
claras del tema. El glosario-indice es también excelente
Entre estas dos partes estin los demds capitulos, en los
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forests and flora of British Honduras, Field Museam
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que se explica [a nomenclaturs, tratando simultineamen-
te todos los codigos en cada paso de la descripcion de
los principios y operacion de la nomenclatura. Entre
los cddigos, hay que distinguir al botinico y el zoologi-
co que se pueden considerar como que han alcanzado
cierta estabilidad, sin que se esperen muchos cambios
en el future En cambio, el cidigo bacterioldgico ha
tenido en 1975 una nueva edicidn radicalmente revisada
y el cOdigo viroldgico tendri que espetar bastante para
su edicién definitiva, ya que la naturaleza de los virus
como seres independientes no encaja en las normas vi-
gentes para definir un ente viviente, planta, bacteria o
animal

En esta edicion, se han hecho las corcecciones para
incluir los cambios hechos en los cddigos desde fa pu-
blicacién de la primera edicion en 1973 Esto incluye,
aparte de los importantes cambios para bacterias, los
pequefios cambios en el cddigo botinico en el Congreso
Internacional de Leningrade, en 1975; algunos cam-
bios en el codigo zooldgico; y fas nuevas guias para
los nombres de cultivares publicados en 1974 ¢pPlant
Varieties and Seedr Gazette 109:1-3). Por iiltimo, se
incluyen las reglas revisadas aceptadas de nomencla-
tura viral, publicadas en 1976 '
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WISNIAK, JAIME Jojoba oil and derivatives Oxford,
Pergamon, 1977 52 p (Reprinted from Progress
i the Chemittry of Fats and othey Lipids 13 (3):
167-218. 1977).

Esta es una sevisidn amplia del estado actual de los
conacimientos sobre el aceite y derivados de la semilla
de la jojoba ¢Simmondiia chinensis) Y es nataral que
el autor sea de Israel, pues este pais es ¢l que con ma-
yor empefio estd tratando de convertit 2 esta planta
de los desiertos de México y Estados en un cultivo in-
dustrial (Cf. Tarrialba 2:4:340; 25:219)

Ademis de su interés como use productivo de las
tierras semidridas, la jojoba ha despertado la atencidn
de los conservacionistas por su potencialidad de reem-
plazar al cachalote y otros ceticeos en peligro de ex-
tincién como fuentes de esperma. La jojoba es unz plan-
ta dnica porque sus nueces contienen un 30 por ciento
de un aceite sin olor, practicamente incolore, compues-
to principalmente de monoesteres de cadena recta de los
alcoholes y dcidos € 20 y € 22, con dos ligazones do-
bles La casi completa ausencia de glicerina indica que
¢l aceite de la jojoba difiere radicalmente de todos los
aceites procedentes de semilla; no es una grasa sino una
cera Heuida

Antes de Ia llegada de los espafioles, ef aceite de
jojoba era usado por los indios como fijador del cabe-
llo, uso principal que tiene todavia en México, dnico
tugar en el que funciona una fibrica de cosméticos a
base de jojoba en Guadalajara

Aungue fas primeras piginas estin dedicadas a
planta, su habitat, morfologia, anatomia (con exce-
lentes micrografias electronicas de barredura), el pein-
cipal énfasis es en ¢l aceite, su composicion, sus pro-
piedades, su extraccién La torta que queda después
de la extraccidn se ha estudiado como alimento animal
y se ha comprobade que su contenido de proteina varia
entre 26 y 3% por cieato. Su contenido de lisina es
bueno, pero el de metionina es pobre

La parte mds extensa es o correspondiente a ia mo-
dificacion quimica del aceite para obtener nuevos pro-
ductos industeizles Aungue el problema del cultivo co-
meecizl de la jojoba estd en sus primeas etapas, ya se ve
que se estd aclarande el camino para el futuro, pasn
cuando el aceite de jojoba se utilice como materia pii-
ma industrial Los estudios de modificacién quimica del
aceite incluyen a) polimerizacidn cis-trans para solidi-
ficar el aceite o producir cremas; b) hidrogenacion,
que eleva el punto de fusion del producto y su estabi-
hidad; ¢) sulfutizacion y sulfurclorinacion para mejorat
su empleo en las mezclas lubricantes, especialmente pata
miquinas que funcionan a altas temperaturas o presio-
nes; d) epoxidacion para obtener productos plastifi-
cadores y estabilizadores de plisticos a base de cloruro
de vinil; e) maleinizacion, también para obtener plas-
tificadares y suavizadores de caucho de nitrilo (Buna-N).
y f) reduccidn de esteres, para la produccion de ai-
coholes no saturados de cadenas largas.

Aunque no s¢ puede decir que todas estas modifica-
ciones quimicas sean viables, uno debe expresar su de-
seo de que solo tengan éxito aquellos usos en que el
aceite de jojoba reemplace en la industriz al aceste de
cachalote; asi contribuiria este producto a demorar la
desaparicion ¢de un ceticeo valioso de este planeta.

ADALBERIC GORBITZ
INSTHIUTO INTERAMERICANG
DE CIENCIAS AGRICOLAS

SAN JOSE, COSTA RICA

GREENLAND, DD ] y LAL, R, eds Soii conservation
and management in the humid tropics London,
Wiley 1977 283 p

Iste volumen contiene los trabajos presentados en
la Conferencia Internacional sobre Manejo y Conserva-
cidn de Suelos en los Trdpicos Himedos realizada en
Thadan, Nigetia en junio de 19735

El texto estd dividido en oche secciones de las cua-
les, Jas primeras cuatro tratan sobie aspectos bisicos
en conservacién de suelos y agua, caracterizacidn de
suelos y climas en relacion al riesgo de erosidn y ma-
nejo para controlar la erosidn Las siguientes secciones
cubren los sistemas de manejo y el riesgo de erosidn
en las regiones tropicales de Africa, Asia y América La-
tina, terminando con un capitulo sobre necesidades de
investigacion en control de erosion en zonas tropicales
Se incluye ur apéndice con las recomendaciones de la
conferencia

Los editores hicieron un magnifico trabajo organi-
zando el material del libro; fa presentacién es excelente
y I acertada inclusion de capitulos tedricos al inicio
permite comprender con facilidad el contenido de los
altimos trabajos incluides

Los 28 trabajos presentados cubren en detalle los
fenomenos edificos, climiticos y de manejo que afec-
tan la conservacién de suelos en los trdpicos Se inclu-
yen datos que complementan la informacion tedrica
presentada en textos de conservacidn de suelos y que
por lo teciente, permiten al lector conscientizar la situa
cién actual del problema No se incluye informacién
sobre manejo de productos agroquimices en suelos

El libro es recomendeble para edafologos, agrono-
mos y estudiantes de ciencias agricolas como obra de
consulta de alto valor Los profesores universitarios
pueden hallar en él un magnifico libro de consulta, si
no de texto, en cursos de manejo y conservacidn de
suefos en fos trépicos.
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